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WHAT IS CLAIMED IS: 



using a dot 




image data 
on values, said method 



^1^-AfTimage recording method for performing r< 
pattern corresponding to each gradation value, base 
representing each pixel with one of N gra< 
comprising the steps of 

an input step for inpuUklg image data including gradation-value 
information and position infemnation relating to each pixel; 

a first selectioja'step for selecting one dot-pattern table based on 
gradation-value iniefrmation indicated by each pixel of the image data input 
in said input step, from among N dot-pattern tables, each having a plurality 
of different cjtot patterns, corresponding to respective ones of the N gradation 
values; 

second selection step for selecting one dot pattern based on position 
information indicated by the pixel from the dot-pattern table selected in said 
first/selection step; and 

a recording step for recording an ink dot based on the dot pattern 
selected in said $econd selection step on a recording medium using a 
^cordin? 



2. An image recording method according to ClaijEt-iTwEerein each of 
the N dot-pattern tables is a two dimensiopal^table expanding in a first 
direction substantially correspo/dinkKo^direction of arrangement of nozzles 
of the recording head and in a second direction substantially corresponding to 
a moving direction of the repdrdin^Kead, and wherein the dot pattern is a 
two-dimensional patterp^xpanding in the first direction and in the second 




3. An image recording method according to Claim 2, wherehj^tfKen 
sizes of the dot-pattern table in the first direction and the s^ednd direction 
are represented by L and K, and sizes of the dot patterniartrthe first direction 
and the second direction are represented by 1 and k/respectively, the size of 
the dot-pattern table and the size of the dot patten have relationships of L = 
uxl (ocis a natural number), and K l/(pis a natural number), and 
wherein oi dot patterns and £ dot patter^ having the same gradation value 
are stored in the first direction and ther second direction, respectively, in the 
dot-pattern table. / 

4. An image recording method according to Claim 3, wherein the 
dot-pattern table is revfga^b/ used at every L pixels in the first direction, 
and at every K pixels in m^ckd direction. 

5. An image reWdi^g method according to Claim 3, wherein a 
number of cells L of the dbt-pattern table in the first direction and a number 
of nozzles A of the recording head have a relationship of L = A U is a 
natural number). / 

6. An image recording method according to Claim 3, wherein, when 
the position information indicated by the pixel is represented by 
two-dimensional coordinates (x, y), and the x coordinate and the y coordinate 
correspond to the se/ond direction and the first direction, respectively, the dot 
pattern selected irf said second selection step is a dot pattern at a position 
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specified based on the x coordinate value, the y coordinate value, the valup^x, 
and the value (2> within the dot-pattern table. S 

7. An image recording method according to Claim/3, wherein the 
dot-pattern table is determined in consideration of characteristics of each of a 
plurality of nozzles of the recording head. Y 

8. An image recording method according to Claim 7, wherein a 
number of dot-pattern tables determined in consideration of the 
characteristics of each of the nozzles, from/among the N dot-pattern tables 
provided for corresponding ones of the N gradation values, is H (N > H, H is a 
natural number). ^-x/ 

9. An image recording metVod according to Claim 7, wherein the 
dot-pattern table determined in consiopi^xion of the characteristics of each of 
the 1 nozzles is a dot-pattern tabler corresponding to a gradation value such 
that a ratio of dots D (%) provided within a pixel is within a range of 25 < D < 
50. 

10. An image recording method according to Claim 3, wherein cells in 
the second direction from among cells positioned at end portions of the 
dot-pattern table do not include dot information. 

11. An image recording method according to Claim 3, wherein the 
gradation value of a ddt pattern positioned at an end portion of the 
dot-pattern table in the Second direction is smaller than the gradation value 
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indicated by the dot-pattern table where the dot pattern is stored. 

v ■ / 

12. An image recording method according Claim 3, wherein the 
dot-pattern table has a blue-noise characteristic. 

13. An image recording method according to Claim 12, wherein the 
blue-noise characteristic is a characteristic in which a power spectrum in a 
low-frequency region of an image recorded based on the image data is smaller 
than a power spectrum of a high-frequency region. 

14. An image recj^dinjgmethod according to Claim 1, wherein in said 
recording step, the recotaftn^eack performs recording by scanning the same 
region on the recording meWum^/pl ura lity °f times. 

15. An image re/ording method according to Claim 1, wherein the 
recording head is an /nk jet recording head for performing recording by 
discharging ink. 

16. An image recording method according to Claim 15, wherein the 
ink-jet recording/ head discharges ink by utilizing thermal energy, and 
includes a thermal-energy generation member for generating the thermal 
energy provided to the ink. 



dot pattern 



imagtT recording appa^ituaJbr^perfeimiiig lecordif 

5pon3mg to each gradation value, based on image data 

>aix L apparatus 



bing'each pixel with one of N gradation vt 
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-Gemprising- 

an input unit for inputting im^g^Sata including gradation-value 
information and position information relating to each pixel; 

a dot-pattern-table st6rage unit for storing N dot-pattern tables, each 
having a plurality of different dot patterns, corresponding to respective ones 
of the N gradation^values; 

first selection means for selecting one dot-pattern table from said 
dot-pattern4able storage unit, based on gradation-value information 
indicated by each pixel of the image data input by said input unit; 

'second selection means for selecting one dot pattern from the 
dot-p4ttern table selected by said first selection means, based on position 
infg/rmation indicated by the pixel; and 

recording control means] for controlling a recording head so as to 
record an ink dot based on the jfot pattern selected by said second selection 
ms on aTecQrding medi 



18. An image recording apparatus according to CJaim 17, wherein 
each of the N dot-pattern tables is a two-dimensional^able expanding in a 
first direction substantially corresponding to a direction of arrangement of 
nozzles of the recording head and in a second direction substantially 
corresponding to a moving direction o5f the/recording head, and wherein the 
dot pattern is a two-dimensiona^pafl^ne^panding in the first direction and 
in the second direction. 



19. An image recording apparatus according to Claim 18, wherein, 
when sizes of the dot-pattern table in the first direction and the second 
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direction are represented by L and K, and sizes of the dot-pattern tablejiT the 
first direction and the second direction are represented by and k, 
respectively, the size of the dot-pattern table and the size of the dot pattern 
have relationships of L = x 1 (<* is a natural number), ancLK = $ x k is a 
natural number), and wherein U dot patterns and £ dot^atterns having the 
same gradation value are stored in the first direction arid the second direction, 
respectively, in the dot-pattern table. / 

20. An image recording apparatus according to Claim 19, wherein the 
dot-pattern table is repeatedly used at everWL pixels in the first direction, 
and at every K pixels in the second directions 

21. An image recording apparatus according to Claim 19, wherein a 
number of cells L of the dot-patter^t^je in the first direction and a number 
of nozzles A of the recording heafl haft^Osrelationship ofL=f*A(jrisa 
natural number). / \ / 

22. An image recording apparatus according to Claim 19, wherein, 
when the position information indicated by the pixel is represented by 
two-dimensional coordinates (x, y|, and the x coordinate and the y coordinate 
correspond to the second direction/ and the first direction, respectively, the dot 
pattern selected by said second selection means is a dot pattern at a position 
specified based on the x coordinate value, the y coordinate value, the value c*, 
and the value (3 within the dot-foattern table. 



23. An image recordii 



apparatus according to Claim 19, wherein the 
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dot-pattern table is determined in consideration of characteristics of each>efl a 
plurality of nozzles of the recording head. 

24. An image recording apparatus according to Clainy23, wherein a 
number of dot-pattern tables determined in consideration of the 
characteristics of each of the nozzles, from among the dot-pattern tables 
provided for corresponding ones of the N gradation valyfes, is H (N > H, H is a 
natural number). 



1 3=1 



25. An image recording apparatus according to Claim 23, wherein the 
dot-pattern table determined in consideration o/ the characteristics of each of 
the nozzles is a dot-pattern table cprkespdmfing to a gradation value such 
that a ratio of dots D (%) provided within pixel\is within a range of 25 <D< 
50. 



26. An image recording apparatus according to Claim 19, wherein 
cells in the second direction from among cells positioned at end portions of 
the dot-pattern table do not include dot information. 

27. An image recording apparatus according to Claim 19, wherein the 
gradation value of a dot pattern positioned at an end portion of the 
dot-pattern table in the second direction is smaller than the gradation value 
indicated by the dot-pattern table where the dot pattern is stored. 



28. An image recording apparatus according to Claim 19, wherein the 
dot-pattern table has a blue -noise characteristic. 
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29. An image recording apparatus according to Claim 28, whej?£in the 
blue-noise characteristic is a characteristic in which a power spectrum in a 
low-frequency region of an image recorded based on the imagp^aata is smaller 
than a power spectrum of a high-frequency region. 

30. An image recording apparatus according to Claim 17, wherein 
said recording control means controls the recording head so as to perform 
recording by scanning the same region on the re$*ording medium a plurality of 
times. 




atus g^ccording to Claim 17, wherein the 
ead for performing recording by 



31. An image recording &p y 
recording head is an ink-jet 
discharging ink. 



32. An image recording apparatus according to Claim 31, wherein the 
ink-jet recording head discharges ink by utilizing thermal energy, and 
comprises a thermal-energy generation member for generating the thermal 
energy provided to the ink. 



33. A method for controlling an image recording apparatus for 
performing recording using A dot pattern corresponding to each gradation 
value, based on image daW representing each pixel with one of N gradation 
values, said method comp/ising the steps of 

a first control step for performing control so as to input image data 
including gradation^alue information and position information relating to 
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-each pixel; 

a second control step for performing cwnfrxtiTso as to select one 
dot-pattern table based on gradation- valjie^nformation indicated by each 
pixel of the image data input irysaid first control step, from among N 
dot-pattern tables, eachNha^ing a plurality of different dot patterns, 
corresponding to respefctive^mes of the N gradation values; 

a third controlXstep fori performing control so as to select one dot 
pattern based on ^position-information indicated by the pixel, from the 
dot-pattern table'selected in said second control step; and 

a foui'tti control step for performing control so as to record an ink dot 
based op/ttie dot pattern selected in said third control step on a recording 
Lm using a recording head. 




■8C~Astorage medium, capable of being read by" a coinpttte^-S^Qrij 
program codes for executing recording control processhjg-<for an image 
recording apparatus for performing recordinj^asing a dot pattern 
corresponding to each gradation value, baspeTon image data representing 
each pixel with one of N gradation valu?<said program codes comprising: 

(a) a code of an input step for inputting image data including 
gradation-value information ajad position information relating to each pixel; 

(b) a code of a first/selection step for selecting one dot-pattern table 
based on gradationvaLrte information indicated by each pixel of the image 
data input in said injfut step, from among N dot-pattern tables, each having a 
plurality of different dot patterns, 
gradation value 

(c) a gio^ofa second selection sten for selectineofie-dot pattern 
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on^o^ fl n_i aformation indicated by tho pixol, frnm the do t-p*tternJ ^)] R - 
selected in said first selection step; and 

(d) a code of a recording step for recording an injsx!6t based on the dot 
pattern selected in said second selection step on^recording medium using a 
recording head. / 

35. An image processing/method for outputting a dot pattern 
corresponding to each gradatipfi value, based on image data representing 
each pixel with one of N gradation values, said method comprising the steps 

of- / 

an input step/for inputting image data including gradatiori-value 

information and position information relating to each pixel; 

a first selection step for selecting one dot-pattern table based on 
gradation- value/information indicated by each pixel of the image data input 
in said input/tep, from among N dot-pattern tables, each having a plurality 
of different iot patterns, corresponding to respective ones of the N gradation 
values; / 

afeecond selection step for selecting one dot pattern based on position 
information indicated by the pixel, from the dot-pattern table selected in said 

first selection step; and 

/an output step for outputting the dot pattern selected in said second 

selection step. 



36. An image processing method according to Claim 35, wherein each 
of tl/e N dot-gfliteg n tablcs, 4s-^two dimensional table expanding in a 
dirc/ctieml^tantiaUy correspo 
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^f-tb^eCTrr dffig head and m a second direction substa ntially Luirc3pondingjfca. 
a moving direction of the recording head, and wherein the do^B^ftern is a 
two-dimensional pattern expanding in the first directkjjKlmd in the second 
direction. 



37. An image processing method^ according to Claim 36, wherein, 
when sizes of the dot-pattern tabl^in the first direction and the second 
direction are represented by L an^'K, and sizes of the dot-pattern table in the 
first direction and the secoftd direction are represented by 1 and k, 
respectively, the size of the/dot-pattern table and the size of the dot pattern 
have relationships of L < 1 (<* is a natural number), and K = (p is a 
natural number), and Wherein c* dot patterns and ^ dot patterns having the 
same gradation valu/e are stored in the first direction and the second direction, 
respectively, in theniot-pattern table. 

38. An image processing method according to Claim 37, wherein the 
dot-pattern table is repeatedly used at every L pixels in the first direction, 
and at every fK pixels in the second direction. 

39. /An image processing method according to Claim 37, wherein a 
number of cells L of the dot-pattern table in the first direction and a number 
of nozzlei A of the recording head have a relationship of L = J"* A ( f is a 
natural Aumber). 



/40. An^im^ge^processing method^aR^cei^ing to Claim 37, wherein, 
when /tj^position information indicated by the piXe^j£_j^epr^^ 



^Tm-^imnnninTinl pn nnfUiiJitP.ft (V vV and the x coordin ate a nd the v coordinate, 
correspond to the second direction and the first direction, respectiveiyfthe dot 
pattern selected in said second selection step is a dotpetttern at a position 
specified based on the x coordinate value, the y coprtfinate value, the value 
and the value ^ within the dot-pattern tabk 



in 



41. An image processing mejmod according to Claim 37, wherein the 
dot-pattern table is determined h/consideration of characteristics of each of a 
plurality of nozzles of the recording head. 




42. An image processing method according to Claim 41, wherein a 
number of dot-pattern tables determined in consideration of the 
characteristics of eafeh of the nozzles, from among the N dot-pattern tables 
provided for corresponding ones of the N gradation values, is H (N > H, H is a 
natural numbei 



43. An image processing method according to Claim 41, wherein the 
dot patterri table determined in consideration of the characteristics of each of 
the nozzl/s is a dot-pattern table corresponding to a gradation value such 
that a ra/tio of dots D (%) provided within a pixel is within a pnge of 25 < D < 
50. 



44. An image processing method according to Claim/37, wherein cells 
in thfe sec^md^-Tttfecttorr^^ cells positioned ajxend portions of the 

dot-A^ttern table do not include doTmfiji^aAtioftr- 
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AF> An iTYu ^rn pmrn fl himi nmlliod accordi ng 16 Claitai 37, whereii 
gradation value of a dot pattern positioned at an end^-ptJftion of the 
dot-pattern table in the second direction is smaller tja^n the gradation value 
indicated by the dot-pattern table where the dofc^attern is stored. 



46. An image processing methpd according to Claim 37, wherein the 
dot-pattern table has a blue-noise characteristic. 




47. An image processing method according to Claim 46, wherein the 
blue noise characteristic is / characteristic in which a power spectrum in a 
low-frequency region of an/image recorded based on the image data is smaller 
than a power spectrum at a high-frequency region. 

48. An image/recording apparatus for performing recording using a 
dot pattern corresponding to each gradation value, based on image data 
representing each /pixel by one of N gradation values, said apparatus 
comprising- 

an input Amit for inputting image data including gradation-value 
information and position information relating to each pixel; 

selection/ means for selecting one dot pattern based on 
gradation- value/information and position information indicated by each pixel 
of the image ddta input by said input unit, from a dot-pattern-table storage 
unit for storing X (N > X, X is a natural number) dot patterns, each having a 
plurality of different dot patterns, corresponding to respective ones of X 
gradation val/ies; and 

ting_dot 



generation means 
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^^Co^esponding to (N - X) predetermine 

wherein, when a dot-patter 
gradation-value information is st<j 
the dot pattern selected by s 



.aliuii^ciass; 

table corresponding to the 
in the dot-pattern-table storage unit, 
selection means is recorded by a recording 



head, and 

wherein, when a dot-pattern table corresponding to the 
gradation-value information is not stored in the dot-pattern-table storage 
unit, dot patter^ corresponding to the predetermined gradation values 
generated by/said dot-pattern generation means are recorded by the 
recording he£d. 

An image recording apparatus according to Claim 48, wherein the 
dot pattern generated by said dot-pattern generation means is a dot pattern 
having a fixed dot arrangement. 

50. An image recording apparatus according to Claim 49, wherein the 
dot pattern generated by said dot-pattern generation means is a dot pattern 
in which no dot is recorded on all dot positions. 



51. An image recording apparatus according to Claim 49, wherein the 
ot pattern generated by said dot-pattern generation means is a dot pattern 

in which dots are recorded on all dot positions. 

52. An image recording apparatus for performing recording using 
dot n^tterxT'corresp^^ value, based on image $&ta 

presenting each pixel by one of Ngrattetion ^alues, sa jd^sCpparatus 
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comprising - . _ -—^^ — 

an input unit for inputting image data including^pardation-value 
information and position information relating to eachpi5teL* 

a dot-pattern table storage unit for storafg X (N > X, X is a natural 
number) dot-pattern tables, each having a plurality of different dot patterns, 
corresponding to respective ones of X graduation values; 

first selection means for /Selecting one dot pattern from said 
dot-pattern-table storage unit/f based on gradation-value information 
indicated by each pixel of the>miage data input by said input unit; 

a second selectioiymeans for selecting one do pattern from the 
dot-pattern table selected by said first selection means, based on position 
information indicated l/y the pixel; and 
y dot-pattern /g eneration means for generating dot patterns 

corresponding to (Nr— X) predetermined gradation values, 

wherein tMe dot-pattern table is a two-dimensional table expanding in 
a first direction ^corresponding to a direction of arrangement of nozzles of the 
recording headland in a second direction different from the first direction, 

wherein a number of cells L within the dot-pattern table in the first 
direction and a number of nozzles A of the recording head have a relationship 
of L = otx V(<* is a natural number), 

whirein, when a dot-pattern table corresponding to the 
gradatior/value information is stored in said dot-pattern-table storage unit, 
the dot pattern selected by said second selection means is recorded by a 
recording head, and 

/ wherein^^wfi a~ lIotTrattej^j^^ 
gradatioK^value information is not stored in said^3otpiAttern L la^Iestorage 
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<tmit7the dot pattejaas--coffesponding to the predetermin ed giaJaliun valu es" 
geneja*etfr>y said dot-pattern generation means are recorded by the 
^^cor^fengJiaadr 

53. An image recording apparatus according to Claim SSL^wfterein the 
dot pattern generated by said dot-pattern generation xp&ims is a dot pattern 
having a fixed dot arrangement. 



54. An image recording/a] 
dot pattern generated by said doj 
in which no dot is recorded oi 



p£^a4jus according to Claim 53, wherein the 
Jatteyn generation means is a dot pattern 
positions. 



55. An image^ecording apparatus according to Claim 53, wherein the 
dot pattern generated by said dot-pattern generation means is a dot pattern 
in whichjGkj£s are recorded on all dot positions. 




GTImage recording apparatus lor p eifuiming recording . - i*sm g~a 
dot pattern corresponding to each grs.da^tionji^thXe^ba&ed on image data 
representing each pixel with one of N^N"is an integer equal to or larger than 
3) gradation values, said amjArlitus comprising: 

an input unit^fSr inputting image data including gradation-value 
information and^sition information relating to each pixel; 

a d^pattern- table storage unit for storing X (N > X, X is a natural 
numberVdot-pattern tables, each having a plurality of different dot patterns, 
corresponding to X gradation values provided at intervals of every other 
graflationl&\ 
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"Tirst selection means for selecting one dot-pattern tabl^tfDm said 
dot-pattern- table storage unit, based on gradatiojWalue information 
indicated by each pixel of the image data input by-^aid input unit; 

second selection means for selecting^ne dot pattern based on position 
information indicated by the pixel, froipa^the dot-pattern table selected by said 
first selection means! and 

dot-paftern interpolation means for generating dot patterns 
corresponding to (N - X) /pre determined gradation values, based on a dot 
pattern within the doTpattern table corresponding to a gradation value 
larger than a corresponding one of the predetermined gradation values by 
one, and a dot pattern within the dot-pattern table corresponding to a 
gradation value smaller than the corresponding one of the predetermined 
gradation values by one, 

wherein the dot-pattern table is a two-dimensional table expanding in 
a first direction corresponding to a direction of arrangement of nozzles of the 
recording head and in a second direction different from the first direction, 

'wherein a number of cells L within the dot-pattern table in the first 
direction and a number of nozzles A of the recording head have a relationship 
of jj= ot x A (<* is a natural number), 

wherein, when a dot-pattern table corresponding to the 
idation-value information is stored in said dot-pattern-table storage unit, 
t^e dot pattern selected by said second selection means is recorded by a 
^cording head, and 

wherein, when a dot-pattern table corresponding to tlie 
radatioi^ahieTiifo^ in said dot-pattern-table stoijage 

/unit^the dot patterns corresponding tothe^redetermined gradatiop^values 
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ge«Sfated^^ interpolation means are recorded by "the 

^^y^ r^ntfH ing hea dr--^ 

57. An image recording apparatus according to Claim 48^fjj 
comprising* 

quantization means for quantizing image da£a"^ representing each 
pixel with M (M > N) values into image data representing each pixel with one 
of N gradation values. 



58. An image recording 
recording head is an ink-jet 
discharging ink. 



re« 



tus according to Claim 48, wherein the 
head for performing recording by 




59. An image reading apparatus according to Claim 48, wherein the 
ink-jet recording he^d comprises a thermal-energy generation member for 
providing the ipK with thermal energy, and discharges the ink by causing a 
change in^state of the ink due to heat. 



^n^Jjj^iin i^i Ti I i ■■!_! mi I In h I ii »i iiM^nnn^ 

pattern corresponding to each gr^dadSnvalue, based on image data 
representing each pixel b^orieof N gradation values, said method comprising 
the steps of : 

an mp<lt step for inputting image data including gradation\alue 
informatkm and position information relating to each pixel; 

^top' for selecting one dot pattern based on gradation-vplue 
infoi&Ktion - and position information^Bdieated^by each pixel ofjtheTimage 
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--4afegriii Ftltin said input step , trom a dot-pattern-table storagejuu^eirsroring 
X (N > X, X is a natural number) dot patterns^^at^Thaving a plurality of 
different dot patterns, corresponding toj^pective ones of X gradation values, 
and 

a dot-pattern g^H^ration step for generating dot patterns 
corresponding to (N - ^predetermined gradation values, 

wherein, ywhen a dot-pattern table corresponding to the 
gradation-value information is stored in the dot-pattern-table storage unit, 
the dot pattern selected in said selection step is recorded by a recording head, 
and / 

/ wherein, when a dot-pattern table corresponding to the 
gra/ation-value information is not stored in the dot-pattern-table storage 
uifit, the dot patterns corresponding to the predetermined gradation values 
generated in said dot-pattern generation step are recorded by the recording 
AieacL/ 

61. An image recording method according to Claim 60, whgxeitTthe 
dot pattern generated in said dot-pattern generation stepxi^a dot pattern 
having a fixed dot arrangement. s< 

62. An image recording metJfoil ajxefrding to Claim 61, wherein the 
dot pattern generated in said dot patte*! generation step is a dot pattern in 
which no dot is recorded on all dot positions. 



63. An image recording method according to Claim 61, wherein the 
dot pattern generatedjrfi said dot-pattern generation step is a dot pattern in 
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which dots are 



on all dot positions. 



64,^jrilnagerecording method for pertormmga^CQrding usingajpt,, 
pattern corresponding to each gradation value, basedop^mage data 
representing each pixel by one of N gradation values^ai^ethod comprising 
the steps of 

an input step for inputting image^data including gradation-value 
information and position informatiorj/relating to each pixel; 

a first selection step ifo selecting one dot pattern based on 
gradation-value information^dicated by each pixel of the image data input 
in said input step, from a/fotpattern-table storage unit for storing X (N > X, 
X is a natural numbe/dot patterns, each having a plurality of different dot 
patterns, corresponding to respective ones of X gradation value; 

a second/selection step for selecting one dot pattern from the 
dot-pattern table selected in said first selection step, based on position 
information indicated by the pixel; and 

a dot-pattern generation step for generating dot patterns 
corresponding to (N - X) predetermined gradation values, 

wherein the dot-pattern table is a two-dimensional table expanding in 
a first d/rection corresponding to a direction of arrangement of nozzles of the 
recording head and in a second direction different from the first direction, 

/ wherein a number of cells L within the dot-pattern table in the first 
direct/on and a number of nozzles A of the recording head have a relationship 
of L =} c* < A (oC is a natur al numbe r), 

/ wherejar^whe^T a dot : pl[uern^4^blecorresponding to the 
gradatian^value information is stored in the dot-patte^teble_ storag 
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th^3otpattern selected in said secgjijd--setecSon^step is recorded by a 
recording head, and 

whereip^when a dot-pattern table corresponding to the 
gradatio*r*value information is not stored in the dot-pattern- table storage 
unit/the dot patterns corresponding to the predetermined gradation values 
generated in said dot-pattern generation step are recorded by the recording 



65. An image recording method according to Claim 64^j£jx©rerirTlie 
dot pattern generated in said dot-pattern generation ^tep is a dot pattern 
having a fixed dot arrangement. 



66. An image recording^sthoii^according to Claim 65, wherein the 
dot pattern generated in said IdoppKttelha generation step is a dot pattern in 
which no dot is recorded on all y *tc\t positions. 



67. An image recording method according to Claim 65, wherein the 
dot pattern genep^ed in said dot-pattern generation step is a dot pattern in 
which doi&^Cre recorded on all dot positions. 




6§^A^riffiage recording metEoa^fijr^ej^ior ming ^egoi^diB^nisrng^ ^pt 
pattern corresponding to each gra^atioir^value, based on image data 
representing each pixel wit^etfeof N (N is an integer equal to or larger than 
3) gradation value^s^id method comprising the steps of 

an inptft step for inputting image data including gradation-value 
informatkm and position information relating to each pix^I; 
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*grt5xstselection step for selecting one dot-palleiii tabj t^boxiod«eBr- 
gradation- value information indicated by each pixej^pi^Iemiage data input 
in said input step, from a dot-pattern-tabje^storage unit for storing X (N > X, 
X is a natural number) dot-pattern tf&tes, each having a plurality of different 
dot patterns, corresponding tg/K gradation values provided at intervals of 
every other gradation level 

a second selection step for selecting one dot pattern based on position 
information indicated/by the pixel, from the dot-pattern table selected in said 
first selection stepyand 

a dot-pattern interpolation step for generating dot patterns 
corresponding to (N - X) predetermined gradation values, based on a dot 
pattern withiii a dot-pattern table corresponding to a gradation value larger 
than a corresponding one of the predetermined gradation values by one, and 
a dot patte/n within a dot-pattern table corresponding to a gradation value 
smaller th/n the corresponding one of the predetermined gradation values by 
one, 

wherein the dot-pattern table is a two-dimensional table expanding in 
a first direction corresponding to a direction of arrangement of nozzles of a 
recordir/g head and in a second direction different from the first direction, 

/herein a number of cells L within the dot-pattern table in the first 
direction and a number of nozzles A of the recording head have a relationship 
of L = jw x A (oi is a natural number), 

wherein, when a dot-pattern table corresponding to the 
gradaftion-value information is stored in the dot-pattern-table storage unit, 
the /dot pattern selected/ in said second selection step is recorded by a 
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gradation-v^lttirlr^^ is not stored in the dot-pattern-table storage 

unit/tlie dot patterns corresponding to the predetermined gradation values 
g^nerated^in said dot-pattern interpolation step are recorded by the recording 
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69. An image recording method according to Claim 69, 
comprising- 

a quantization step for quantizing image data representing each pixel 
with M (M > N) values into image data representing ep<5n pixel with one of N 
gradation values. 

70. An image recording method acceding to Claim 60, wherein the 
recording head is an ink-jet recording liead for performing recording by 
discharging ink. 



71. An image recording me)&iod According to Claim 60, wherein the 
ink-jet recording head comprises/a^thermal-energy generation member for 
providing the ink with thermal inergy, and discharges the ink by causing a 
change in a state of the ink du# to heat. 



72. A method for Controlling an image apparatus for performing 
recording using a dot pattern corresponding to each gradation value, based 
on image data for representing each pixel by one of N gradation values, said 
method comprising the steps of 

a first control step for performing control so as to input image data 
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including gradation-value information and position information relatmg^to 
each pixel; / 

a second control step for performing control so as to select one dot 
pattern based on gradation-value information and posjfclon information 
indicated by each pixel of the image data input in said first control step, from 
a dot-pattern-table storage unit for storing X (N > X/X is a natural number) 
dot patterns, each having a plurality of different dot patterns, corresponding 
to respective ones of X gradation values; and / 

a third control step for performing^ control so as to generate dot 
patterns corresponding to (N - X) predetermined gradation values, 

wherein, when a dotpatte/n table corresponding to the 
gradation-value information is stored/in the dot-pattern-table storage unit, 
the dot pattern selected in said/£eccMd control step is recorded by a recording 
head, and I \& \ 

wherein, when a docWttefn table corresponding to the 
gradation-value information is/not stored in the dot-pattern-table storage 
unit, the dot patterns corresponding to the predetermined gradation values 
generated in said third control step are recorded by the recording head. 

73. A method for controlling an image recording apparatus for 
performing recording using a dot pattern corresponding to each gradation 
value, based on image data for representing each pixel by one of N gradation 
values, said method comprising the steps of 

a first contr/l step for performing control so as to input image data 
including gradaticm value information and position information relating to 
each pixel, / 
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a second control step for performing control so as to select cmedot 
pattern based on gradation- value information indicated by each m^el of the 
image data input in said first control step, from a dot-pattern/table storage 
unit for storing X (N > X, X is a natural number) dot patterjfe, each having a 
plurality of different dot patterns, corresponding to respective ones of X 
gradation values unit; / 

a third control step for performing contrtffl so as to select one dot 
pattern from the dot-pattern table selected ijL said second selection step, 
based on position information indicated by the pixel; and 

a fourth control step for performing control so as to generate dot 
patterns corresponding to (N - X) predetermined gradation values, 

wherein the dot-pattern table i£ a two-dimensional table expanding in 
a first direction corresponding ma direction of arrangement of nozzles of the 
recording head and in a second dijpctiori different from the first direction, 

wherein a number of cerikjiL^ithin the dot-pattern table in the first 
direction and a number of nozafles A of the recording head have a relationship 
of L = K A (ol is a natural number), 

wherein, when A dot-pattern table corresponding to the 
gradation-value information is stored in the dot-pattern table storage unit, 
control is performed so/as to record the dot pattern selected in said third 
control step by a recording head, and 

wherein, when a dot-pattern table corresponding to the 
gradation-value information is not stored in the dot-pattern- table storage 
unit, control is performed so as to record the dot patterns corresponding to 
the predetermined gradation values generated in said fourth control step by 
the recording head. 
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74. A method for controlling an image recording apparatu^tbr 
performing recording using a dot pattern corresponding to each/gradation 
value, based on image data for representing each pixel with on<r )f N (N is an 
integer equal to or larger than 3) gradation values, said ^rfethod comprising 
the steps of- - • 

a first control step for performing control s/as to input image data 
including gradation-value information and positijah information of each pixel; 

a second control step for performing/ control so as to select one 
dot-pattern table based on gradation-valu/ information indicated by each 
pixel of the image data input in s4id first control step, from a 
dot-pattern-table storage unit for stori/g X (N > X, X is a natural number) 
dot-pattern tables, each havifigNa/plurality of different dot patterns, 
corresponding to X gradatiofi Vatfjes\provided at intervals of every other 
gradation level; 

a third control step for /performing control so as to select one dot 
pattern based on position information indicated by the pixel, from the 
dot-pattern table selected in sAid second control step; and 

a fourth control step for performing control so as to generate dot 
patterns corresponding to (N - X) predetermined gradation values, based on 
a dot pattern within a dot-pattern table corresponding to a gradation value 
larger than a corresponding one of the predetermined gradation values by 
one, and a dot pattern within a dot-pattern table corresponding to a 
gradation value smaUer than the corresponding one of the predetermined 
gradation values bv one, 

wherein the dot-pattern table is a two-dimensional table expanding in 
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a first direction corresponding to a direction of arrangement of nozzles of>r 
recording head and in a second direction different from the first directum, 

wherein a number of cells L within the dot-pattern tabled the first 
direction and a number of nozzles A of the recording head have^ relationship 
of L = * A(ol is a natural number), / 

wherein, when a dot-pattern table corresponding to the 
gradation-value information is stored in the dotpaj/ern-table storage unit, 
control is performed so as to record the dot pattern selected in said third 
control step by a recording head, and / 

wherein, when a dot-pattern table corresponding to the 
gradation-value information is not stored/in the dot-pattern-table storage 
unit, control is performed so as to recorcr the dot patterns corresponding to 
the predetermined gradation vajaes generated in said fourth control step by 
the recording head. I I 

75. A storage medium, cai&le of being read by a computer, storing 
program codes for executing ^cording control processing for an image 
recording apparatus for performing recording using a dot pattern 
corresponding to each gradaftion value, based on image data representing 
each pixel by one of N (N is an integer equal to or larger than 2) gradation 
values, said program codes comprising^ 

(a) a code for/ an input step for inputting image data including 
gradation-value information and position information relating to each pixel, 

(b) a code'tor a selection step for selecting one dot pattern based on 
gradation-vahte information and position information indicated by each pixel 
of the image data input in said input step, from a dot-pattern-table storage 
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unit for storing X (N > X, X is a natural number) dot-pattern tables, 
having a plurality of different dot patterns, corresponding to respectiy^ ones 
of X gradation values; 

(c) a code for a dot-pattern generation step for generat^fg dot patterns 
corresponding to (N - X) predetermined gradation values; 

(d) a code for a first control step for performing je^ontrol so as to record, 
when a dot-pattern table corresponding to the gradation-value information is 
stored in the dot-pattern-table storage unit, the /lot pattern selected in said 
selection step by a recording head; and 

(e) a code for a second control step /for performing control so as to 
record, when a dot-pattern table corresponding to the gradation-value 
information is not stored in the dot-pattern- table storage unit, the dot 
patterns corresponding to the pfed^raained gradation values generated in 
said dot-pattern generation stepljby ^fe^cording head. 



76. A storage medium, <^i£abj^f being read by a computer, storing 
program codes for executing Recording control processing for an image 
recording apparatus for performing recording using a dot pattern 
corresponding to each gradation value, based on image data representing 
each pixel by one of N grada/tion values, said program codes comprising- 

(a) a code for an/ input step for inputting image data including 
gradation -value information and position information relating to each pixel; 

(b) a code for a/nrst selection step for selecting one dot pattern based 
on gradation-value information indicated by each pixel of the image data 
input in said input step, from a dot-pattern-table storage unit for storing X (N 
> X, X is a natural number) dot patterns, each having a plurality of different 
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dot patterns, corresponding to respective ones of X gradation values unit; 

(c) a code for a second selection step for selecting one dot oatterri from 
the dot-pattern table selected in said first selection step, base^bn position 
information indicated by the pixel; 

(d) a code for a dot-pattern generation step/tor generating dot 
patterns corresponding to (N - X) predetermined gradation values; 

(e) a code for a first control step for performing control so as to record, 
when a dot-pattern table corresponding to the gridation-value information is 
stored in the dot-pattern-table storage unit, ^he dot pattern selected in said 
second selection step by a recording head; 

(f) a code for a second control step for performing control so as to 
record, when a dot-pattern tab>KCO»responding to the gradation-value 
information is not stored in the dcjf-pattern-table storage unit, the dot 
patterns corresponding to the bre>dei$^ined gradation values generated in 
said dot-pattern generation step by)(he pecording head. 



77. A storage medium, capable of being read by a computer, storing 
program codes for executing Recording control processing for an image 
recording apparatus for pe/forming recording using a dot pattern 
corresponding to each gradation value, based on image data representing 
each pixel with one of N (N ii an integer equal to or larger than 3) gradation- 
values, said program codes comprising: 

(a) a code for an/ input step for inputting image data including 
gradation-value information and position information relating to each pixel; 

(b) a code for a first selection step for selecting one dot-pattern table 
based on gradation-value information indicated by each pixel of the image 
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data input in said input step, from a dot-pattern-table storage unit for stopirfg 
X (N > X, X is a natural number) dot-pattern tables, each having^^lurality 
of different dot patterns, corresponding to respective one§/<5f X gradation 
values provided at intervals of every other gradation levf 

(c) a code for a second selection step for spfecting one dot pattern 
based on position information indicated by th^/pixel, from the dot-pattern 
table selected in said first selection step; 

(d) a code for a dot-pattern interpolation step for generating dot 
patterns corresponding to (N - X) predetermined gradation values, based on 
a dot pattern within the dot-pattern i>able corresponding to a gradation value 
larger than a corresponding one pi the predetermined gradation values by 
one, and a dot pattern Within] the dot-pattern table corresponding to a 
gradation value smaller /thppr ^xe\orresponding one of the predetermined 
gradation values by one; 

(e) a code for a first coYtreff step for performing control so as to record, 
when a dot-pattern tabid corresponding to the gradation-value information is 
stored in the dot-pattefrn-table storage unit, the dot pattern selected in said 
second selection step by a recording head; and 

(£> a code fat a second control step for performing control so as to 
record, when a dot-pattern table corresponding to the gradation-value 
information is ilot stored in the dot-pattern-table storage unit, the dot 
patterns corresponding to the predetermined gradation values generated in 
said dot-pat^rn interpolation step by the recording head. 





ing apparatus tor mitpiirring _ dor— patterns 
spective gra"dLSrtieft-Aral!ie^ the output 
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^jftrTTTTTFiric recording mntrrinM buying H irVnrnlity rtf rn l n r s bv a recordin£L - 
unit, based on image data representing each pixel with one of N gr^^tetfion 
values, said apparatus comprising: 

an input unit for inputting image data including^rosition information, 
gradation-value information and color information/relating to each pixel; 

a dot-pattern-table storage unit for stpdiig N dot-pattern tables, each 
having a plurality of different dot pattern^; corresponding to respective ones 
of the N gradation values, for each cokfr of the recording materials; and 

an output unit for ou€putting one dot pattern from said 
dotpattern-table storage Unit, based on position information, 
gradation-value information/and color information indicated by each pixel of 
the image data input by said input unit, 

wherein a size ot a dot-pattern table corresponding to at least one 
specific color from among the dot-pattern tables stored for each of the 
plurality of colors is Smaller than sizes of dot-pattern tables corresponding to 
colors other than the specific color. 

79. An image recording apparatus according to Claim 78, wherein the 
specific color jrs a color having relatively high lightness from among the 
plurality of colors. 

80. An image recording apparatus according to Claim 78, wherein the 
colors of the recording materials are four colors, i.e., cyan, magenta, yellow 
and black, and wherein the specific color is yellow. 



81. Arfunage recording apparatus accordingjx^laim 78, whergiBrxhe 
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colors of the re cording materials are six colors. i.R r nyan T light cyan magenta 
light magenta, yellow and black, and wherein the specific coloj^lire fight 
cyan, light magenta, and yellow. 

82. An image recording apparatus according to Claim 78, wherein the 
recording material is ink, and wherein Jme recording unit is an ink-jet 
recording head for performing recordingt>y discharging the ink. 




83. An image recording apparatus according to Claim 82, wherein the 
ink-jet recording head is a^nead for discharging the ink utilizing thermal 
energy, and comprises f( thermal-energy transducer for generating the 
thermal energy to be provided to the ink. 

84. An iafhage recording method for outputting dot patterns 
corresponding \£ respective gradation values and recording the output dot 
patterns using recording materials having a plurality of colors by a recording 
unit, basedyon image data representing each pixel with one of N (N is an 
integer eqixsl to or larger than 2) gradation values, said method comprising 
the steps' of 

in input step for inputting image data including position information, 
gradation- value information and color information relating to each pixel; 

an output step for outputting one dot pattern based on position 
information, gradation-value information and color information indicated by 
each pixel of the image data input in said input step, from a dot-pattern-table 
stoyage unit for storin g N dot j >atterns. each having a plurality of different 
dqt paJ^textisTcorresponding to respectiveonSS^fUJje^N gradation values, for 
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a recording step fop^cording the dot pattern output in said output 
step by the recordmg^init, 

whej^m a size of a dot-pattern table corresponding to at least one 
specific^color from among the dot-pattern tables stored for each of the 
plx^ality of colors is smaller than siz^fs of dot-pattern tables corresponding to 

-specifix^etor. 



85. An image recording method according to Claim 8^0*rlierein the 
specific color is a color having relatively high hghtnesjj/dxom among the 
plurality of colors. 

86. An image recording method according to Claim 84, wherein the 
colors of the recording materials are four coloys, i.e., cyan, magenta, yellow 
and black, and wherein the specific color is^ellow. 

87. An image recording method ^(^Jrdin^vto Claim 84, wherein the 
colors of the recording materials are six colors, i.e., iyan, light cyan, magenta, 
light magenta, yellow and black, and ^herein the specific colors are light 
cyan, light magenta, and yellow. 



88. An image recording method according to Claim 84, wherein the 
recording material is ink, and Wherein the recording unit is an ink-jet 
recording head for performing recording by discharging the ink. 



89. An image recording method according to Claim 88, wherein the 
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ink jet recording head is a head^, 
energy, and comprises a then] 
thermal energy to be provided>to the jink. 



Sxging the ink utihzing thermal 
^transducer for generating the 
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